To The Editor,

We read with interest the articles by Kumar *et al*. and Anwar *et al*. published recently in this journal.\[[@ref1][@ref2]\] The articles indicate the high rates of latent tuberculosis infection (LTBI) among health-care professionals (HCPs) of 19% using tuberculin skin test (TST) in India\[[@ref1]\] and 9.1% and 34.6% using TST and QuantiFERON-TB Gold In-Tube Test (QFT-GIT), respectively, in Egypt.\[[@ref2]\] The infections were found to be associated with gender, place of residence, education, profession, work duration, work commute time, marital status, smoking, and infection control practices.\[[@ref1][@ref2]\] These study results underscore the importance of screening and treatment for LTBI as TB preventive strategies among HCPs. Either TST or interferon-γ-release assays (IGRAs) can be used for LTBI testing and guiding treatment among HCPs depending on availability and appropriateness in each setting. However, a reliable serial LTBI testing for conversion (changing from a negative result to a positive result) is needed.

A study from a TB endemic setting demonstrated the annual conversion rate of 13--22% using IGRAs and 38% using TST as a LTBI serial test among HCPs,\[[@ref3]\] while the conversion rates in TB low prevalence settings were 6.1--8.3% and 0.5--2.5% using IGRAs and TST, respectively.\[[@ref4][@ref5]\] The poor agreement between IGRAs and TST as a serial LTBI test indicates some limitations of both tests. False nonreactivity of baseline TST (due to little or no response when TST is performed only one step) can lead to the falsely high conversion rates in TB-endemic settings when the follow-up TST becomes reactive.\[[@ref3][@ref6]\] For an IGRA, QFT-GIT, the fluctuation of interferon-γ level, especially around the cutoff level can result in high rates of conversion and reversion (changing from a positive result to a negative result) in both TB-endemic and low prevalence settings.\[[@ref3][@ref4][@ref5][@ref6]\] Nonetheless, performance of another IGRA, T-SPOT.TB Test (T-SPOT) as a serial test has been less studied with limited data on false conversion and reversion.\[[@ref3][@ref5]\]

We conducted a prospective cohort study among HCPs of a Thai tertiary-care center from May 01, 2016 to May 31, 2017. The study was approved by the Faculty of Medicine, Thammasat University Ethics Committee. All HCPs aged ≥18 years were screened and those who had history of TB, were treated for TB or LTBI or had any LTBI testing within 12 months was excluded. After obtaining the informed consent from the eligible HCPs, a survey form asking about TB-related exposures and infection control practices was distributed to and completed by each HCP. All HCPs underwent active TB screening based on their symptoms and a chest radiograph. T-SPOT^®^.TB Test (Oxford Immunotec Ltd., UK) was used for LTBI screening. Test procedures and interpretation were according to the standard guideline.\[[@ref7]\] The HCPs who had positive T-SPOT were offered 9-month isoniazid preventive therapy (IPT). All participating HCPs were assessed for occurrence of TB, TB risk exposures, and infection control practices via the similar survey form and medical record review during 1-year follow-up. Repeat T-SPOT was performed at 1 year after the initial test. Statistical analyses were performed using SPSS version 23.0 (SPSS, Chicago, IL, USA).

A total of 166 HCPs were screened for eligibility and 140 HCPs were included \[[Figure 1](#F1){ref-type="fig"}\]. Of the 140 HCPs included, 83 (59%) were physicians, 50 (36%) were nurses, and the median age was 27 years (IQR 25--31 years). Most of the HCPs reported history of TB contact (95%), especially contacts with smear-positive pulmonary TB patients (59%) and inconsistent use of N95 mask when contacted with TB patients (91%). At baseline, the positive rate of T-SPOT was 23/140 (16%). Eighty-nine HCPs (64%) underwent T-SPOT at baseline and follow-up 1 year later while 51 HCPs (36%) did not present for the follow-up test. Comparing between the HCPs with and without follow-up T-SPOT, those who underwent follow-up test had significantly longer median working duration (48 vs. 26 months; *P* = 0.02) and higher frequency of TB contact (*P* = 0.04).

![Study flow. Health-care professionals with positive T-SPOT at baseline were advised to observe their symptoms of active tuberculosis and report to the infection control department of the hospital. HCP = Health-care professionals; IPT = isoniazid preventive therapy; TB = tuberculosis; T-SPOT = T-SPOT^®^.TB Test](IJOEM-24-47-g001){#F1}

Among the 89 HCPs with baseline and follow-up T-SPOT tests, 63 (71%) had persistent negative T-SPOT, 12 (13%) had persistent positive T-SPOT, 9 (10%) had T-SPOT conversion, and 5 (6%) had T-SPOT reversion. At baseline, the HCPs with persistent positive T-SPOTs were significantly older, had longer median working duration, and were more likely to report respiratory contact with secretion of patients with pulmonary TB. All of the nine HCPs with T-SPOT conversion reported significant contacts with patients who had active pulmonary TB (100%) and most reported inconsistent use of appropriate personal protection equipment (67%). During 1-year follow-up period, there were no significant differences in characteristics, frequency, and duration of TB contact and use of N95 mask between the four groups. However, the incidence of tuberculosis was higher among HCPs with T-SPOT conversion compared to HCPs with persistent positive T-SPOT, HCPs with T-SPOT reversion, and HCPs with persistent negative T-SPOT (22 vs. 8 vs. 0 vs. 0 cases/100 person-years, respectively; *P* = 0.004).

The 17 HCPs with baseline positive T-SPOT (12 with persistent positive T-SPOT and five with T-SPOT reversion) were offered IPT. Of these 17 HCPs, eight (47%) completed 9-month IPT, eight (47%) declined IPT, and one (6%) did not complete IPT (IPT discontinued at 3 months due to asymptomatic elevation of liver enzymes) \[[Figure 1](#F1){ref-type="fig"}\]. The IPT completion rate was lower in HCPs with persistent positive T-SPOT than that of HCPs with T-SPOT reversion (25% vs. 100%). Comparing between the HCPs who completed IPT and those who declined or did not complete IPT, the HCPs who completed IPT had significantly lower incidence of TB (0 vs. 11 cases/100 person-years; *P* \< 0.001) and higher rate of T-SPOT reversion \[5/8 (63%) vs. 0/9 (0%); *P* = 0.009)\].

In the TB-endemic setting where most HCPs reported significant work-related TB exposures, the highest risk of TB development was observed in HCPs with T-SPOT conversion followed by those with persistent positive T-SPOT while the risk was lowest in HCPs with T-SPOT reversion and with persistent negative T-SPOT. This finding may suggest the utility of T-SPOT in identifying and monitoring HCPs who were at-risk for TB development. In this study, we used the interval of 1 year for retesting and found the low rate of follow-up for retesting among the HCPs. These results underscore the need for education to promote LTBI treatment and appropriate infection control practices for TB prevention among the HCPs while the appropriate intervals of T-SPOT retesting and assessment for TB risk are yet to be determined.

We observed the lower TB incidence among HCPs with persistent positive T-SPOT and T-SPOT reversion compared to those with T-SPOT conversion. Given that most of these HCPs were given IPT after their baseline positive results, the lower TB incidence was most likely due to the TB prevention effect of IPT. During the 1-year follow-up period, we found the possible association between T-SPOT reversion and no occurrence of active TB. This may suggest the use of T-SPOT in monitoring IPT effectiveness and is consistent with findings from other studies which QFT-GIT were evaluated.\[[@ref8][@ref9]\] When comparing characteristics, TB exposures, and infection control practices during the follow-up period, we found that older age, longer working duration, and respiratory contact with secretion from patients with pulmonary TB were associated with persistent positive T-SPOT result. These may suggest the ongoing TB exposures associated with these HCP characteristics.\[[@ref10]\] Such TB exposures may obscure the change of T-SPOT results despite IPT, resulting in persistent positivity of T-SPOT.

This study has some recognizable limitations including recall biases from self-report information, the small sample size of each HCP group with different T-SPOT results, and limited generalizability to other settings. Nonetheless, the study\'s findings may suggest the utility of T-SPOT in diagnosing LTBI, guiding IPT and identifying HCPs with subsequent risk for TB in an Asia-Pacific TB-endemic setting. Additional studies with larger sample size and in other settings are needed to confirm the effectiveness of T-SPOT-guided preventive therapy and serial testing among HCPs in this region.
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